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WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 
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after SIX (6) MONTHS from the mailing date of this communication. 
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- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment See 37 CFR 1.704(b). 

Status 

1)13 Responsive to communication(s) filed on 29 November 2005 , 
2a)|3 This action is FINAL. 2b)n This action is non-flnaL 

3) n Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1 935 CD. 11 , 453 O.G. 213. 

Disposition of Claims 

4) 13 Claim(s) 1-6.8-10 and 73-111 is/are pending in the application. 

4a) Of the above claim(s) 81-97 is/are withdrawn from consideration. 

5) n Claim(s) is/are allowed. 

6) 13 Claim(s) 1-6.8-10,73-80 and 98-111 is/are rejected. 
?)□ Claim(s) is/are objected to. 

8) 0 Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) 0 The specification is objected to by the Examiner. 

10)[3 The drawing(s) filed on 19 Februarv 2002 is/are: a)3 accepted or b)n objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
1 1 )□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or fonn PTO-152. 

Priority under 35 U.S.C. § 119 

12)13 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 
a)3 All b)n Some * c)^ None of: 

1 .□ Certified copies of the priority documents have been received. 

2.n Certified copies of the priority documents have been received in Application No. . 

3.13 Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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DETAILED ACTION 
Election/Restrictions 

1 . Newly submitted claims 8 1 -97 are directed to inventions that are independent or distinct 
from the invention originally claimed for the following reasons: 

The first set of new claims 81-94 are drawn to a method of making a con^osite structure 
require limitations that are not present in the elected composite structure. As such the originally 
elected composite structure can be made by a materially different method. 

The second set of new claims 94-97 are drawn to a brittle material that do not contain all 
of the limitations of the originally elected composite structure. As such, the brittle material fine 
particles can be used for other than the composite structure as set for in the originally elected 
invention. 

Since applicant has received an action on the merits for the originally presented 
invention, this invention has been constructively elected by original presentation for prosecution 
on the merits. Accordingly, claims 91-97 are withdrawn from consideration as being directed to 
a non-elected invention. See37CFR 1.142(b) and MPEP§ 821.03. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of 
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this subsection of an application filed in the United States only if the international application designated the 
United States and was published under Article 21 (2) of such treaty in the English language. 

3. Claims 1-5, 10, 73-74, 78-80, and 98-111 are rejected under 35 U.S.C. 102(e) as being 

anticipated by United States Patent no. 6,280,802, Akedo et al. 

Regarding claim 1 

Applicant's independent claim 1 requires a composite structure made of at least one of a 
brittle ceramic and a brittle metalloid formed on a substrate surface, wherein the structure is 
polycrystalline and crystals forming the structure do not substantially exhibit crystal orientation, 
a boundary layer made of hyaline does not substantially exist on the boundary face between said 
crystals, and part of the formed structure is an anchor section biting into the substrate surface. 

Akedo et al disclose a film formed of ultrafine particles of materials such as PZT, 
titanium dioxide, and Mn-Zn ferrite, which are set forth by Applicant as brittle materials 
(specification, pages 9-10, section 040), (column 11, lines 56-67), that have superior density and 
achieve a strong bond between the particles and the substrate with the crystal properties of the 
particles being able to be maintained, (column 2, hnes 50-60), meeting the requirements of claim 
1. 

When the structure recited in the reference is substantially identical to that of the claims, 
the claimed properties or function are presumed inherent. MPEP 2112.0L Because the prior art 
exemplifies the applicant's claimed composite structure, the claimed physical property relating to 
the hyaline boundary layer is inherently present in the prior art. Absent an evidentiary showing 
to the contrary, the addition of the claimed physical property to the claim language fails to 
provide patentable distinction over the prior art over the prior art of record. 
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Regarding claim 73 

Applicant's independent claim 73 requires a composite structure made of at least one of a 
brittle ceramic and a brittle metalloid formed on a substrate surface, wherein the structure is 
polycrystalline and crystals forming the structure do not substantially exhibit crystal orientation, 
a boundary layer made of hyaline does not substantially exist on the boxmdary face between said 
crystals, and part of the formed structure is an anchor section biting into the substrate surface and 
wherein the average crystallite size of the formed structure is 50 nm or less and the conpactness 
thereof is 99% or more. 

Akedo et al disclose a film formed of ultrafine particles of materials such as PZT, 
titanium dioxide, and Mn-Zn ferrite, which are set forth by Applicant as brittle materials 
(specification, pages 9-10, section 040), (column 11, lines 56-67), that has superior density and 
achieves a strong bond between the particles and the substrate with the crystal properties of the 
particles being able to be maintained, (column 2, lines 50-60). The particle (crystallite) size 
ranges fi*om 10 nm - 5 \im, (column 2, line 50), with the film having a density (compactness) of 
not less than 95%, (column 13, claim 1), meeting the requirements of claim 73. 

Because the prior art exemplifies the applicant's claimed composite structure, the claimed 
physical property relating to the hyaUne boundary layer is inherently present in the prior art. 
MPEP 2112.01. 
Regarding claims 79-80 

Applicant's independent claims 79 and 80 require a composite structure made of at least 
one of a brittle ceramic and a brittle metalloid formed on a substrate surface, wherein the 
structure is polycrystalline and crystals forming the structure do not substantially exhibit crystal 
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orientation, a boundary layer made of hyaline does not substantially exist on the boundary face 
between said crystals, the displacement of four major peaks is 30% or less, and part of the 
formed structure is an anchor section biting into the substrate surface. 

Akedo et al disclose a film formed of ultrafine particles of materials such as PZT, 
titanium dioxide, and Mn-Zn ferrite, which are set forth by Applicant as brittle materials 
(specification, pages 9-10, section 040), (column 11, lines 56-67), that has superior density and 
achieves a strong bond between the particles and the substrate with the crystal properties of the 
particles being able to be maintained, (column 2, lines 50-60). The particle (crystallite) size 
ranges from 10 nm - 5 \im, (column 2, line 50), with the film having a density (compactness) of 
not less than 95%, (column 13, claim 1), meeting the requirements of claims 78 and 80. 

Because the prior art exemplifies the applicant's claimed composite structure, the claimed 
physical properties relating to the hyaline boundary layer and the displacement of four major 
peaks are inherently present in the prior art. 
Regarding claims 2-5 and 74, 

The film can be formed without the need for heat, (column 12, lines 59-65), meeting the 
requirements of claims 2 and 74. The particle (crystallite) size ranges from 10 nm - 5 ^un, 
(column 2, line 50), with the film having a density (compactness) of not less than 95%, (column 
13, claim 1), meeting the requirements of claims 3-5. 
Regarding claims 10 and 78 

Material such as metal and ceramics are used for the substrate, (column 12, lines 4-10), 
meeting the requirements of claims 10 and 78. 
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Regarding claims 98-111 

Claims 98-1 1 1 are product by process claim wherein the patentability of the product does 
not depend on its method of production. "If the product in the product by process claim is the 
same as or obvious from a product of the prior art, the claim is unpatentable even though the 
prior product was made by a different process." See MPEP 2113. As such, the process 
limitations within claims 98-111 do not provide patentable distinction absent a showing of 
criticality resulting in unexpected results between the claimed invention and the prior art of 
record 

4. Claims 1-4, 10, 73-74, 78-80, and 98-111 are rejected under 35 U.S.C. 102(e) as being 
anticipated by United States Patent no. 6,531,187, Akedo '187, 
Regarding claim 1 

Applicant's independent claim 1 is discussed above. 

Akedo '187 discloses an ultrafme particle film wherein the particles are anchored to the 
substrate to form an underlying layer, (column 3, lines 47-52). PZT and titanium dioxide are 
examples of materials used for the particles, which are set forth by Applicant as brittle materials 
(specification, pages 9-10, section 040), (column 3, lines 38-43). The deposited fihn has a 
polycrystalline structure with crystallites ranging in size from 0.1-0.5 ^m, (column 5, lines 47- 
58), meeting the requirements of claim 1. 

Because the prior art exemplifies the applicant's claimed composite structure, the claimed 
physical property relating to the hyaline boundary layer is inherently present in the prior art. 
MPEP 2112.01. 
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Regarding claim 73 

Applicant's independent claim 73 is discussed above. 

Akedo '187 discloses an ultrafine particle film wherein the particles are anchored to the 
substrate to form an underlying layer, (column 3, lines 47-52). PZT and titanium dioxide are 
examples of materials used for the particles, which are set forth by Applicant as brittle materials 
(specification, pages 9-10, section 040), (column 3, lines 38-43). The deposited film has 
crystallite structures ranging in size from 0.1-0.5 pm, (column 5, Unes 47-58), with the density 
(compactness) of the fihn being 97%, (column 6, lines 16-29), meeting the requirements of claim 
73. 

Because the prior art exemplifies the applicant's claimed composite stracture, the claimed 
physical property relating to the hyaline boundary layer is inherently present in the prior art. 
MPEP2112.0L 
Regarding claims 79-80 

Applicant's independent claims 79 and 80 require a composite structure made of at least 
one of a brittle ceramic and a brittle metalloid formed on a substrate sxirface, wherein the 
structure is polycrystalline and crystals forming the structure do not substantially exhibit crystal 
orientation, a boundary layer made of hyaline does not substantially exist on the boundary face 
between said crystals, the displacement of four major peaks is 30% or less, and part of the 
formed structure is an anchor section biting into the substrate surface. 

Akedo *187 discloses an ultrafiine particle film wherein the particles are anchored to the 
substrate to form an underlying layer, (column 3, hues 47-52). PZT and titanium dioxide are 
examples of materials used for the particles, which are set forth by Applicant as brittle materials 
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(specification, pages 9-10, section 040), (column 3, lines 38-43). The deposited film has 
crystallite structures ranging in size from 0.1-0.5 ijm, (column 5, lines 47-58), with the density 
(compactness) of the film being 97%, (column 6, lines 16-29), meeting the requirements of 
claims 79 and 80. 

Because the prior art exemplifies the appUcant's claimed composite structure, the claimed 
physical properties relating to the hyaline boundary layer and the displacement of four major 
peaks are inherently present in the prior art. 
Regarding claims 2-4 and 74 

Heat is not needed for the formation of the film, (column 1, lines 52-57), meeting the 
requirements of claims 2 and 74. The deposited film has crystallite structures ranging in size 
from 0.1-0.5 ^im, (column 5, lines 47-58), with the density (compactness) of the film being 97%, 
(column 6, lines 16-29), meeting the requirements of claims 3-4. 
Regarding claims 10 and 78 

The substrate can be made of materials such as silicon or stainless steel, (column 3, lines 
42-43), meeting the requirements of claims 10 and 78. 
Regarding claims 98-111 

Claims 98-1 1 1 are product by process claim wherein the patentability of the product does 
not depend on its method of production. "If the product in the product by process claim is the 
same as or obvious from a product of the prior art, the claim is unpatentable even though the 
prior product was made by a different process." See MPEP 2113, As such, the process 
limitations within claims 98-111 do not provide patentable distinction absent a showing of 
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criticality resulting in unexpected results between the claimed invention and the prior art of 
record. 

Claim Rejections - 35 USC §103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

6. This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obUgation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

7. Claims 6, 8-9 and 75-77 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
United States Patent no. 6,280,802, Akedo et al as applied to claims 1 and 73 above. 

Akedo et al disclose the limitations of claim 1 as set forth above. In addition, Akedo et al 
also disclose that if the particles to be deposited are oxide materials using air, oxygen, or other 
oxidizing agent, the oxygen deficiency in the oxides during deposition can be controlled, 
(column 5, Hues 1-8). Akedo et al do not specifically disclose the aspect ratio of the crystals or 
that there is a non-stoichiometric deficiency. 
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Because Akedo et al disclose that the oxygen deficiency of the deposited film can be 
controlled, it would be within the skill of one in the art at the time of invention to modify the 
amount of oxygen in the in order to generate a film with improved characteristics and 
functionality, (columns 12-13, lines 59-5). It would further be within the skill of one in the art at 
the time of invention to modify the size of the particle and thus the aspect ratio in order to have a 
particle size which is not fused or decomposed thereby forming a thin film with superior density 
and adhesion, (column 2, lines 50-55). 

Examiner Comment 

8. Claim 6 was and is still rejected imder the 103-rejection set forth above. The number was 
inadvertently left off the 103-rejection header from the previous office action. However, it 
should be noted that the claim limitations with respect to the aspect ratio are rejected under the 
103 rejection. 

Response to Arguments 

9. Applicant's arguments filed November 29, 2005 have been fully considered but they are 
not persuasive. 

10. With regards to AppUcant's contention that Akedo '187 and Akedo '802 do not produce a 
film having substantially no crystal orientation: 

While Applicant provides data utilizing the process of Akedo '802 which demonstrates 
that some of the films would have crystal orientation, (see arguments pages 13-14), not all of the 
film presented have a crystal orientation. According to AppUcant, the deviation of integrated 
intensity has to be less than 30% in order for the film to have substantially no crystal orientation. 
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In the data provided by Applicant, it is demonstrated that fihns made according to Akedo '802 
do have substantially no crystal orientation as the deviation of integrated intensity is less than 
30%. See page 14, example number 5, column 4, 25.3%; example number 6, columns 2 and 4, 
12.0% and 11.4% respectively; example number 7, column 3, 9.4%, and example number 8, 
column 3, 11.6%. 

Because the prior art according to Applicant's data demonstrates that a fihn having a 
substantially no crystal orientation is present. 

11. With regards to Apphcant's contention that Akedo '802 does not mention the size of the 
crystallites and Akedo '187 does not disclose a density of 99% or more: 

The ultrafine particles have been taken to mean crystallites. Applicant has not 
objectively demonstrated that the feature will not be achieved. Arguments are not evidence. 
Akedo '202 specifically teaches that the density is greater than 95%, which would encompass 
99% density or higher absent a showing to the contrary, (column 6, lines 27-28). 

12. With regards to Applicant's contention that Akedo '187 is not prior art to the present 
apphcation: 

Applicant has not provided a translation of the JP '904 priority document. Even if Akedo 
'187 is later found not to be prior art, Akedo '802 is still relevant art rejecting the same claims 
rejected under Akedo ' 1 87. 

13. With regards to Applicant's contention that Akedo '802 teaches away from having 
oxygen deficiency in the film: 
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While Akedo '802 discusses oxygen deficiency that occurs during deposition, Akedo 
'802 does not exclude all oxygen deficiency. There is a general discussion on how to control the 
oxygen deficiency not eradicate it completely. 

14. For the reasons stated above the rejection under Akedo '187 and Akedo '802 stand. 

Conclusion 

15. TfflS ACTION IS MADE FINAL. AppUcant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Gwendolyn Blackwell whose telephone number is (571) 272- 
1533. The examiner can normally be reached on Monday - Thursday; 6:30 am - 5:00 pm. 

If attenq)ts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jennifer McNeil can be reached on (571) 272-1540, The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) systenx Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpubhshed 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Gwendolyn Blackwell 

Examiner 
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